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3 <110> APPLICANT: Li, Ming ' / /f-3O~0 / 

5 <120> TITLE OF INVENTION: T-Type Calcium Channel 

7 <130> FILE REFERENCE: 004.00191 C<J 
9 <140> CURRENT APPLICATION NUMBER: US 09/383 , 894B C - 

10 <141> CURRENT FILING DATE: 1999-08-26 V ^/S ' 

12 <150> PRIOR APPLICATION NUMBER: US 60/098,004 j ~Z ;Y " *'T= v= 

13 <151> PRIOR FILING DATE: 1998-08-26 ^ ^ M fi tl j/'/ ijj ^ CcS/tHC 

15 <150> PRIOR APPLICATION NUMBER: US 60/117, 399 " I) 

16 <151> PRIOR FILING DATE: 1999-01-27 

18 <160> NUMBER OF SEQ ID NOS : 16 CT 
20 <170> SOFTWARE: Patentln Ver. 2.1 n J 

22 <210> SEQ ID NO: 1 

23 <211> LENGTH: 7129 

24 <212> TYPE: DNA 

25 <213> ORGANISM: Rattus sp . 

27 <400> SEQUENCE: 1 

28 atggacgagg aggaggatgg agcgggcgcc gaggagtcgg gacagccccg tagcttcacg 60 

29 cagctcaacg acctgtccgg ggccgggggc cggcaggggc cggggtcgac ggaaaaggac 120 

30 ccgggcagcg cggactccga ggcggagggg ctgccgtacc cggcgctagc cccggtggtt 180 

31 ttcttctact tgagccagga cagccgcccg cggagctggt gtctccgcac ggtctgtaac 240 

32 ccgtggttcg agcgagtcag tatgctggtc attcttctca actgtgtgac tctgggtatg 300 
3 3 ttcaggccgt gtgaggacat tgcctgtgac tcccagcgct gccggatcct gcaggccttc 3 60 

34 gatgacttca tctttgcctt ctttgctgtg gaaatggtgg tgaagatggt ggccttgggc 420 

35 atctttggga agaaatgtta cctgggagac acttggaacc ggcttgactt tttcattgtc 480 

36 attgcaggga tgctggagta ttcgctggac ctgcagaacg tcagcttctc cgcagtcagg 540 

37 acagtccgtg tgctgcgacc gctcagggcc attaaccggg tgcccagcat gcgcattctc 600 

38 gtcacattac tgctggacac cttgcctatg ctgggcaacg tcctgctgct ctgtttcttc 660 

39 gtctttttca tctttggcat cgtgggcgtc cagctgtggg caggactgct tcgcaaccga 720 

40 tgcttcctcc ccgagaactt cagcctcccc ctgagcgtgg acctggagcc ttattaccag 780 

41 acagagaatg aggacgagag ccccttcatc tgctctcagc ctcgggagaa tggcatgaga 840 

42 tcctgcagga gtgtgcccac actgcgtggg gaaggcggtg gtggcccacc ctgcagtctg 900 

43 gactatgaga cctataacag ttccagcaac accacctgtg tcaactggaa ccagtactat 960 

44 accaactgct ctgcgggcga gcacaacccc ttcaaaggcg ccatcaactt tgacaacatt 1020 

45 ggctatgcct ggatcgccat cttccaggtc atcacactgg agggctgggt cgacatcatg 1080 

46 tacttcgtaa tggacgctca ctccttctac aacttcatct acttcattct tctcatcatc 1140 

47 gtgggctcct tcttcatgat caacctgtgc ctggtggtga ttgccacgca gttctccgag 1200 

48 accaaacagc gggagagtca gctgatgcgg gagcagcgtg tacgattcct gtccaatgct 1260 

49 agcaccctgg caagcttctc tgagccaggc agctgctatg aggagctact caagtacctg 1320 

50 gtgtacatcc tccgaaaagc agcccgaagg ctggcccagg tctctagggc tataggcgtg 1380 

51 cgggctgggc tgctcagcag cccagtggcc cgtagtgggc aggagcccca gcccagtggc 1440 

52 agctgcactc gctcacaccg tcgtctgtct gtccaccacc tggtccacca ccatcaccac 1500 

53 caccatcacc actaccacct gggtaatggg acgctcagag ttccccgggc cagcccagag 1560 

54 atccaggaca gggatgccaa tgggtctcgc cggctcatgc taccaccacc ctctacaccc 1620 

55 actccctctg ggggccctcc gaggggtgcg gagtctgtac acagcttcta ccatgctgac 1680 

56 tgccacttgg agccagtccg ttgccaggca ccccctccca gatgcccatc ggaggcatct 1740 

57 ggtaggactg tgggtagtgg gaaggtgtac cccactgtgc ataccagccc tccaccagag 1800 

58 atactgaagg ataaagcact agtggaggtg gcccccagcc ctgggccccc caccctcacc 1860 
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59 agcttcaaca tcccacctgg gcccttcagc tccatgcaca agctcctgga gacacagagt 1920 

60 acgggagcct gccatagctc ctgcaaaatc tccagccctt gctccaaggc agacagtgga 1980 

61 gcctgcgggc cggacagttg tccctactgt gcccggacag gagcaggaga gccagagtcc 2040 

62 gctgaccatg tcatgcctga ctcagacagc gaggctgtgt atgagttcac acaggacgct 2100 

63 cagcacagtg acctccggga tccccacagc cggcggcgac agcggagcct gggcccagat 2160 

64 gcagagccta gttctgtgct ggctttctgg aggctgatct gtgacacatt ccggaagatc 2220 

65 gtagatagca aatactttgg ccggggaatc atgatcgcca tcctggtcaa tacactcagc 2280 

66 atgggcatcg agtaccacga gcagcccgag gagctcacca acgccctgga aatcagcaac 2340 

67 atcgtcttca ccagcctctt cgccttggag atgctgctga aactgcttgt ctacggtccc 2400 

68 tttggctaca ttaagaatcc ctacaacatc tttgatggtg tcattgtggt catcagtgtg 2460 

69 tgggagattg tgggccagca gggaggtggc ctgtcggtgc tgcggacctt ccgcctgatg 2520 

70 cgggtgctga agctggtgcg cttcctgccg gccctgcagc gccagctcgt ggtgctcatg 2580 

71 aagaccatgg acaacgtggc caccttctgc atgctcctca tgctgttcat cttcatcttc 2640 

72 agcatcctgg gcatgcatct ctttggttgc aagttcgcat ctgaacggga, tggggacacg 2700 

73 ttgccagacc ggaagaattt cgactccctg ctctgggcca tcgtcactgt ctttcagatt 2760 

74 ctgactcagg aagactggaa taaagtcctc tacaacggca tggcctccac atcgtcttgg 2820 

75 gctgctcttt acttcatcgc cctcatgact tttggcaact atgtgctctt taacctgctg 2880 

76 gtggccattc ttgtggaagg attccaggca gaggaaatcg gcaaacggga agatgcgagt 2940 

77 ggacagttaa gctgtattca gctgcctgtc aactctcagg ggggagatgc caccaagtct 3000 

78 gagtcagagc ctgatttctt ttcgcccagt gtggatggtg atggggacag aaagaagcgc 3 060 

79 ttggccctgg tggctttggg agaacacgcg gaactacgaa agagcctttt gccacccctc 3120 

80 atcatccata cggctgcgac accaatgtca ctacccaaga gctccagcac aggtgtgggg 3180 

81 gaagcactgg gctctggctc tcgacgtacc agtagcagtg ggtccgctga gcctggagct 3240 

82 gcccaccatg agatgaaatc tccgccaagt gcccgcagct ccccgcacag tccctggagt 3300 

83 gcggcaagca gctggaccag caggcgctcc agcaggaaca gcctgggccg ggcccccagc 3360 

84 ctaaagcgga ggagcccgag cggggagcgg aggtccctgc tgtctggaga gggccaggag 3420 

85 agtcaggatg aggaggaaag ttcagaagag gaccgggcca gcccagcagg cagtgaccat 3480 

86 cgccacaggg gttccttgga acgtgaggcc aagagttcct ttgacctgcc tgacactctg 3 540 

87 caggtgccgg ggctgcaccg cacagccagc ggccggagct ctgcctctga gcaccaagac 3600 

88 tgtaatggca agtcggcttc agggcgtttg gcccgcaccc tgaggactga tgacccccaa 3660 

89 ctggatgggg atgatgacaa tgatgaggga aatctgagca aaggggaacg catacaagcc 3720 

90 tgggtcagat cccggcttcc tgcctgttgc cgagagcgag attcctggtc ggcctatatc 3780 

91 tttcctcctc agtcaaggtt tcgtctcctg tgtcaccgga tcatcaccca caagatgttt 3840 

92 gaccatgtgg tcctcgtcat catcttcctc aactgtatca ccatcgctat ggagcgcccc 3 900 

93 aaaattgacc cccacagcgc tgagcgcatc ttcctgaccc tctccaacta catcttcacg 3960 

94 gcagtctttc tagctgaaat gacagtgaag gtggtggcac tgggctggtg ctttggggag 4020 

95 caggcctacc tgcgcagcag ctggaatgtg ctggacggct tgctggtgct catctccgtc 4080 

96 atcgacatcc tggtctccat ggtctccgac agcggcacca agatccttgg catgctgagg 4140 

97 gtgctgcggc tgctgcggac cctgcgtcca ctcagggtca tcagccgggc ccagggactg 4200 

98 aagctggtgg tagagactct gatgtcatcc ctcaaaccca ttggcaacat tgtggtcatt 4260 

99 tgctgtgcct tcttcatcat ttttggaatt ctcggggtgc agctcttcaa agggaagttc 4320 

100 ttcgtgtgtc agggtgagga caccaggaac atcactaaca aatccgactg cgctgaggcc 4380 

101 agctaccgat gggtccggca caagtacaac tttgacaacc tgggccaggc tctgatgtcc 4440 

102 ctgtttgtgc tggcctccaa ggatggttgg gttgacatca tgtatgatgg gctggatgct 4500 

103 gtgggtgtgg atcagcagcc catcatgaac cacaacccct ggatgctgct atacttcatc 4560 

104 tccttcctcc tcatcgtggc cttctttgtc ctgaacatgt ttgtgggcgt ggtggtggag 4620 

105 aacttccata agtgcagaca gcaccaggag gaggaggagg cgaggcggcg tgaggagaag 4680 

106 cgactacgga ggctggagaa aaagagaagg aatctaatgt tggacgatgt aattgcttcc 4740 

107 ggcagctcag ccagcgctgc gtcagaagcc cagtgcaagc cctactactc tgactactcg 4800 
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108 agattccggc tccttgtcca ccacctgtgt accagccact acctggacct cttcatcact 4860 

109 ggtgtcatcg ggctgaacgt ggtcactatg gccatggaac attaccagca gccccagatc 4920 

110 ctggacgagg ctctgaagat ctgcaattac atctttaccg tcatctttgt ctttgagtca 4980 

111 gttttcaaac ttgtggcctt tggcttccgc cgtttcttcc aggacaggtg gaaccagctg 5040 

112 gacctggcta ttgtgcttct gtccatcatg ggcatcacac tggaggagat tgaggtcaat 5100 

113 gcttcgctgc ccatcaaccc caccatcatc cgtatcatga gggtgctccg cattgctcga 5160 

114 gttctgaagc tgttgaagat ggctgtgggc atgcgggcac tgctggacac ggtgatgcag 5220 

115 gccctgcccc aggtggggaa cctgggactt ctcttcatgt tattgttttt catctttgca 5280 

116 gctctgggcg tggagctctt tggagacctg gagtgtgatg agacacaccc ttgtgagggc 5340 

117 ttgggtcggc atgccacctt taggaacttt ggtatggcct ttctgaccct cttccgagtc 5400 

118 tccactggtg acaactggaa tggtattatg aaggacaccc tccgggactg tgaccaggag 5460 

119 tccacctgct acaacactgt catctcccct atctactttg tgtccttcgt gctgacggcc 5520 

120 cagtttgtgc tggtcaacgt ggtcatagct gtgctgatga agcacctgga agaaagcaac 5580 

121 aaagaggcca aggaggaggc cgagctcgag gccgagctgg agctggagat gaagacgctc 5640 

122 agcccgcagc cccactcccc gctgggcagc cccttcctct ggcccggggt ggagggtgtc 5700 

123 aacagtcctg acagccctaa gcctggggct ccacacacca ctgcccacat tggagcagcc 5760 

124 tcgggcttct cccttgagca ccccacgatg gtaccccacc ccgaggaggt gccagtcccc 5820 
12 5 ctaggaccag acctgctgac tgtgaggaag tctggtgtca gccggacgca ctctctgccc 5880 
126 aatgacagct acatgtgccg caatgggagc actgctgaga gatccctagg acacaggggc 5940 
12 7 tgggggctcc ccaaagccca gtcaggctcc atcttgtccg ttcactccca accagcagac 6000 
128 accagctgca tcctacagct tcccaaagat gtgcactatc tgctccagcc tcatggggcc 6060 
12 9 cccacctggg gcgccatccc taaactaccc ccacctggcc gctcccctct ggctcagagg 6120 

130 cctctcaggc gccaggcagc aataaggact gactccctgg atgtgcaggg cctgggtagc 6180 

131 cgggaagacc tgttgtcaga ggtgagtggg ccctcctgcc ctctgacccg gtcctcatcc 6240 

132 ttctggggcg ggtcgagcat ccaggtgcag cagcgttccg gcatccagag caaagtctcc 6300 

133 aagcacatcc gcctgccagc cccttgccca ggcctggaac ccagctgggc caaggaccct 6360 

134 ccagagacca gaagcagctt agagctggac acggagctga gctggatttc aggagacctc 6420 

135 cttcccagca gccaggaaga acccctgtcc ccacgggacc tgaagaagtg ctacagtgta 6480 

136 gagacccaga gctgcaggcg caggcctggg tcctggctag atgaacagcg gagacactcc 6540 

137 attgctgtca gctgtctgga cagcggctcc caaccccgcc tatgtccaag cccctcaagc 6600 

138 ctcgggggcc aacctcttgg gggtcctggg agccggccta agaaaaaact cagcccaccc 6660 

139 agtatctcta tagacccccc ggagagccag ggctctcggc ccccatgcag tcctggtgtc 6720 

140 tgcctcagga ggagggcgcc ggccagtgac tctaaggatc cctcggtctc cagccccctt 67 80 

141 gacagcacgg ctgcctcacc ctccccaaag aaagacacgc tgagtctctc tggtttgtct 6840 

142 tctgacccaa cagacatgga cccctgagtc ctacccactc tcccccatca cctttctcca 6900 

143 ccgggtgcag atcctagctc cgcctcctgg gcagcgtttc tgaaaagtcc cacgtaagca 6960 

144 gcaagcagcc acgaggcacc tcacctgcct tcttcagtgg ctggtgggga tgacgagcag 7020 

145 aacttccgga gagtcgatct gaagagaaca cagccctgga gcccctgcct ccgggaagaa 7080 

146 ggaaaaggag aaagcccagt gtggccaagg ctcccgacac caggagctg 7129 

149 <210> SEQ ID NO: 2 

150 <211> LENGTH: 2374 

151 <212> TYPE: PRT 

152 <213> ORGANISM: Rattus sp. 

154 <400> SEQUENCE: 2 

155 Met Asp Glu Glu Glu Asp Gly Ala Gly Ala Glu Glu Ser Gly Gin Pro 

156 15 10 15 

158 Arg Ser Phe Thr Gin Leu Asn Asp Leu Ser Gly Ala Gly Gly Arg Gin 

159 20 25 30 

161 Gly Pro Gly Ser Thr Glu Lys Asp Pro Gly Ser Ala Asp Ser Glu Ala 
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236 Tyr Glu Glu Leu Leu Lys Tyr Leu Val Tyr lie Leu Arg Lys Ala Ala 

237 435 440 445 

239 Arg Arg Leu Ala Gin Val Ser Arg Ala lie Gly Val Arg Ala Gly Leu 

240 450 455 460 

242 Leu Ser Ser Pro Val Ala Arg Ser Gly Gin Glu Pro Gin Pro Ser Gly 

243 465 470 475 480 

245 Ser Cys Thr Arg Ser His Arg Arg Leu Ser Val His His Leu Val His 

246 485 490 495 

248 His His His His His His His His Tyr His Leu Gly Asn Gly Thr Leu 

249 500 505 510 

251 Arg Val Pro Arg Ala Ser Pro Glu lie Gin Asp Arg Asp Ala Asn Gly 

252 515 520 525 

254 Ser Arg Arg Leu Met Leu Pro Pro Pro Ser Thr Pro Thr Pro Ser Gly 

255 530 535 540 

257 Gly Pro Pro Arg Gly Ala Glu Ser Val His Ser Phe Tyr His Ala Asp 

258 545 550 555 560 

260 Cys His Leu Glu Pro Val Arg Cys Gin Ala Pro Pro Pro Arg Cys Pro 

261 565 570 575 

263 Ser Glu Ala Ser Gly Arg Thr Val Gly Ser Gly Lys Val Tyr Pro Thr 

264 580 585 590 

266 Val His Thr Ser Pro Pro Pro Glu lie Leu Lys Asp Lys Ala Leu Val 

267 595 600 605 

269 Glu Val Ala Pro Ser Pro Gly Pro Pro Thr Leu Thr Ser Phe Asn lie 

270 610 615 620 

272 Pro Pro Gly Pro Phe Ser Ser Met His Lys Leu Leu Glu Thr Gin Ser 

273 625 630 635 640 

275 Thr Gly Ala Cys His Ser Ser Cys Lys lie Ser Ser Pro Cys Ser Lys 

276 645 650 655 

278 Ala Asp Ser Gly Ala Cys Gly Pro Asp Ser Cys Pro Tyr Cys Ala Arg 

279 660 665 670 

281 Thr Gly Ala Gly Glu Pro Glu Ser Ala Asp His Val Met Pro Asp Ser 

282 675 680 685 

284 Asp Ser Glu Ala Val Tyr Glu Phe Thr Gin Asp Ala Gin His Ser Asp 

285 690 695 700 

287 Leu Arg Asp Pro His Ser Arg Arg Arg Gin Arg Ser Leu Gly Pro Asp 

288 705 710 715 720 

290 Ala Glu Pro Ser Ser Val Leu Ala Phe Trp Arg Leu lie Cys Asp Thr 

291 725 730 735 

293 Phe Arg Lys lie Val Asp Ser Lys Tyr Phe Gly Arg Gly lie Met He 

294 740 745 750 

296 Ala He Leu Val Asn Thr Leu Ser Met Gly He Glu Tyr His Glu Gin 

297 755 760 765 

299 Pro Glu Glu Leu Thr Asn Ala Leu Glu He Ser Asn He Val Phe Thr 

300 770 775 780 

302 Ser Leu Phe Ala Leu Glu Met Leu Leu Lys Leu Leu Val Tyr Gly Pro 

303 785 790 795 800 

305 Phe Gly Tyr He Lys Asn Pro Tyr Asn He Phe Asp Gly Val He Val 

306 805 810 815 

308 Val He Ser Val Trp Glu He Val Gly Gin Gin Gly Gly Gly Leu Ser 
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L:1226 M:341 W: (46) "n" or "Xaa" used, for SEQ ID# : 6 
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